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Space Astrophysics (chapter 15. choice of Grating Mountings



























2光 源 の 特 性 と 使 い 方 ー イ ン コ ヒ ー レ ン ト 光 源 ( 日 本 分 光 学 会 測 定 法 シ リ
紫 外 光 源 , 2 . 2 . シ ン ク ロ ト ロ ン 放 射 )
( 昭 禾 口 6 0 , 学 会 出 版 セ ン タ ー ,  P P . 9 5 - 1 3 1 )
光 工 学 ハ ン ド ブ ッ ク
( 昭 和 6 1 , 朝 倉 書 店 )
未 来 を に な う 材 料 科 学 一 人 が 操 る 原 子 の 世 界 ( 軟 X 線 用 多 層 膜 )
( 平 成  1 , ク バ プ ロ ,  P P . 1 3 2 - 1 3 7 )
光 波 利 用 セ ン シ ン グ ( 9 章 3 . 軟 X 線 用 多 層 膜 反 射 鏡 )
( 平 成  2 , オ ー ム 社 ,  P P . 4 1 3 - 4 2 の
X ・ R a y  M i c r o s c o p y  i n  B i 0 1 0 g y  a n d  M e d i c i n e  ( 1 . A .  B e s t  M a t e r i a l s  a n d  D e s i 目 n
O f  H i g h  R e n e c t a n c e  M u l t i l a y e r s  f o r  s o f t  x 、 R a y  M i c r o s c o p e s )
( 平 成  2 ,  J p n .  s c i .  S O C .  p r e s s ,  T o k y o / s p r i n 宮 e r ・ v e r l a g ,  B e r l i n ,
P P . 9 1 - 9 7 )
1 . 論 文 ( 英 文 )
ズ 9 , 2 . 1 . 真 空
O n  t h e  A b s o r p t i o n  s p e c t r u m  i n  t h e  l S σ 3 P π  1 Π 。 d ← a S σ ) 2  1 Σ +
S y s t e m  o f  t h e  H y d r o g e n  M o l e c u l e ,
S c i .  L i g h t  ( T o k y o )  2 , 7 3 - 8 6  ( 1 9 5 3 ) .
C o n s t r u c t i o n  o f  a  G r a t i n 宮  S p e c t r o m e t e r ,
S c i .  L i g h t  ( T o k y o )  3 , 1 5 - 2 4  ( 1 9 5 4 ) .
論 文 , 共 著 論 文
1 0 n l z a t l o n  p o t e n t l a l  o f  p r o p y n e ,
J .  c h e m .  p h y s 、  2 4 , 9 1 5  ( 1 9 5 の .
T h e o r y  o f  t h e  c o n c a v e  G r a t i n g . 1 .
J .  o p t .  S O C .  A m . 4 9 , 4 4 6 - 4 6 0  ( 1 9 5 9 ) .
T h e o r y  o f  t h e  c o n c a v e  G r a t i n g . Ⅱ . A p p l i c a t i o n  o f  t h e  T h e o r y  t o  t h e  o f f 、
P l a n e  E a g l e  M o u n t i n g  i n  a  v a c u u m  s p e c t r o g r a p h ,
J .  o p t .  S O C .  A m . 4 9 , 4 6 0 - 4 6 5  ( 1 9 5 9 ) .
Theory ofthe concave Grating.Ⅲ.seya-Namioka Monochromator,
J. opt. SOC. Am.49,951-961 (1959).
Design of High、Resolution Monochromator for the vacuum
Ultraviolet. An Application of off、plane Eagle Mountin宮,
J. opt. SOC. Am.49,961-965 (1959).
Theory ofthe E11ipsoidal conceve Grating.1,
J. opt. SOC. Am.51,4-12 (1961).
Theory ofthe E11ipsoidal concave Grating.Ⅱ. Application of
the Theory to the specific Mountings,
J. opt. SOC. Am.51,13-16 (1961).
New Emission Bands of N2 2Π一A 2Π,
Can. J. phys.39,1138-1145 (1961).
The b ゛Σξ←X゜Σ三 Rydberg series ofthe oxygen Molecule,
Proc.1nt'1 Conf. Molecular structure (Tokyo,1962),
PP.B208-1~2.
Grating Theories and Their Applications to Gratin曾 lnstruments for
Vacuum ultraⅥolet spectroscopy,
J. Quant. spectrosc. Radiat. Transfer 2,697ーフ04 (1962).
3
Isotope Bands and the vibration Assignment ofthe D 2Π一A 2Π。 system Bands and the vibration Assignment ofthe D nE-A n。 ystem
Of N2+
J. chem. phys.39,2629-2633 (1963).
Absorption spectra of H2 in the vacuum ultraⅥolet Reglon.
1. The Lyman and the werner Bands,
J. chem. phys.40,3154-31650964).
Absorption spectra of H2 in the vacuum ultraviolet Re号ion.
Ⅱ. The B'、X, B"、X, D、X, end D'、X Bands,
J. chem. phys.41,2141-2152 (1964).
Absorption spectre of H2 1n the vacuum ultravio]et Re目10n.
Ⅲ. potential Ener宮y cur"es for the B 'Σ二, C 'Π山 B"Σ'山
and D n。 states,
J. chem. phys.43,1636-1644 (1965).
4r h e  五 ノ y ' i c i e n c ) , 0 /  C 0 π C α υ e  G r a t i π 4 ,
' 北 i . ι i 目 h t  イ r o h y ω  1 5 , 1 - 2 1  ( 1 9 6 6 ) .
T h e o r y  o f  a  p l a n e  G r a t i n 宮  M o u n t i n g  u t i l i z i n g  c o n v e r g e n t  1 1 1 U m l n a t i o n ,
S c i .  L i g h t  ( T O I W O )  1 6 , 1 3 8 - 1 5 7  ( 1 9 6 7 ) .
T h e o r y  o f t h e  w a d s w o r t h  M o u n t i n g ,
S c i .  L 喰 h t  ( T o k y o )  1 6 , 1 5 8 - 1 6 8  ( 1 9 6 7 ) .
O n  t h e  c z e r n y 、 T u r n e r  A r r a n 曾 e m e n t s  o f  T w o  s p h e r i c a l  M l r r o r s  a n d  o f  a
S p h e r i c a l  M i r r o r  a n d  a  c o n c a v e  G r a t l n g ,
S c i .  L i g h t  ( T o k y o )  1 6 , 1 6 9 - 1 7 8  ( 1 9 6 7 ) .
O n  B e u t l e r ' S  T h e o r y  o f  t h e  c o n c a v e  G r e t i n g ,
S c i .  L i g h t  ( T o k y o )  1 7 , 1 1 - 2 4  ( 1 9 6 8 ) .
S p e c t r a 1 1 n t e n s i t y  M e a s u r e m e n t  i n  t h e  v a c u u m  u l t r a Ⅵ o l e t  R e g i o n ,
S c i .  L i g h t  ( T o k y o )  1 7 , 9 6 - 1 0 5  ( 1 9 6 8 ) .
O p t i c a l  p r o p e r t i e s  o f  a  s y s t e m  c o n S 玲 t i n g  o f  a  M i r r o r  a n d  a  G r a t l n g ,
A P P I .  o p t . 9 , 4 5 9 - 4 6 4  ( 1 9 7 の .
M o n k 、 G i 1 1 i e s o n  M o n o c h r o m a t o r ,
A P P I .  o p t . 1 0 , 3 6 7 - 3 8 1  ( 1 9 7 1 ) 、
T h e  t h e o r y  o f  t h e  c o n c a v e  G r a t i n g ,
C o n f .  D i g . 3 r d  l n t ' 1 .  c o n f .  V U V  R a d .  p h y s . ( T o k y o , 1 9 7 1 ) ,  P P . 3 1 a A I - 2 .
M e a s u r e m e n t s  o f  t h e  G r e t l n g  E f f l c l e n c y  l n  t h e  v a c u u m  u v  R e g l o n ,
J .  o p t .  S O C .  A m . 6 2 , 1 3 7 8  ( 1 9 7 2 ) .
N o r m a 1 1 n c i d e n c e  M o n o c h r o m a t o r s  E q u l p p e d  W 北 h  a  H 0 1 0 g r a p h i c  c o n c a v e
G r a t i n g ,
P r o c . 1 n t ' 1  S y m p .  s y n c h r o t r o n  R a d i a t i o n  u s e r s  ( D a r e s b u r y , 1 9 7 3 )
P P . 5 1 - 6 7 .
P o s s i b i l i t y  o f u s i n g  t h e  H 0 1 0 g r a p h i c  G r a t i n g  i n  v a c u u l n  M o n o c h r o m a t o r s ,
S c i .  L 喰 h t  ( T o k y o )  2 2 , フ フ - 9 9  ( 1 9 7 3 ) .
A comparison of the Efficiency and Focused stray Llght character玲tics
Of a conventiona11y Ruled- and H010graphica11y produced・concave
Diffraction Grating in the vacuum ultraⅦolet,
Opt. commun.8,229-233 (1釘3).
Geometric Theory of the Gratlng,
J. opt. SOC. Am.64,1031-1036 (1974).
Ray Tracing through H010graphic Gratlngs,
J. opt. SOC. Am.64,1037-1042 (1974).
Design of H010宮raphic concave Gratlngs for seya・Namloka
Monochromators,
J. opt. SOC. Am.64,1043-10始 a974).
Performance of Aberration-Reduced H010graphic concave
Designed specificaⅡy for seya-Namloka Monochromators
J. spectrosc. SOC. Jpn.23, SUPPI.1,29-35 (1974).
Aberration、Reduced H010graphic concave Gratings for seya・Namioka
Monochromators,
Jpn. J. APPI. phys.14, SUPPI. H・1,1釘・191 (1975).
5
Design and performance of H010graphic concave Gratings,
Jpn. J. APPI. phys.15,Ⅱ81-1197 (1釘の.
Theory of Gratln宮 Anoma11es,
Rad. phys.(Montpe11ier,197フ), V01.Ⅲ,Ext. Abstr.5th lnt'1 Conf. VUV
32-34.
Design of H010graphic Gretlngs for Monochromators,
Ext. Abstr.5th lnt'1 Conf. VUV Rad. phys.(Montp.Ⅱie,,197フ), V01.Ⅲ,
61-63.
Golay、Type static Multi-slit spectrometer,
Opt. Acta,24,1147-1161 (197フ).
Gratlngs
Design and performance of Toroldal H010graphlc Gratlngs,
J. spectrosc. SOC. Jpn.27,211-223 (1978).
6O p t i c a l  a n d  p h y s i c a l  p r o p e r t i e s  o f  D i f f r a c t i o n  G r a t i n g s  f o r  t h e  v u v  a n d
S o f t  x ・ R a y  R e g i o n ,
J .  d e  p h y s . 3 9 ,  C 4 , 1 6 9 - 1 8 7  ( 1 9 7 8 ) .
P o l a r l z a t l o n  c h a r a c t e r i s t i c s
O f  o n c a v e  G r a t i n g s  M o u n t e d  i n  a  s e y a 、
N a m i o k a  M o n o c h r o m a t o r ,
O p t .  A c t a  2 5 , 1 0 5 5 - 1 0 7 1  ( 1 9 7 8 ) .
D i f f r a c t i o n  G r a t l n g s  l n  J a p a n ,
O p t .  A c t a  2 6 , 1 0 2 1 - 1 0 3 4  ( 1 9 7 9 ) .
P o l a r l z a t l o n  A n o m a l i e s  o f  c o n c a v e  G r a t i n g s ,
J p n .  J .  A P P I .  p h y s . 1 9 , 6 0 7 - 6 1 3  ( 1 9 8 の .
D e s i g n  o f  c o n s t a n t - D e v i a t i o n  M o n o c h r o m a t o r s ,
N U C I . 1 n s t , u m .  M e t h . 1 7 フ , 1 4 1 - 1 4 6  ( 1 9 8 の .
M o n o c h r o m e t o r s  o f  c o n s t a n t ・ D e v i a t i o n  T y p e ,
E x t .  A b s t , . 6 t h  1 址 ' 1  C o n f .  V U V  R a d .  p h y s . ( c h a H o t t 部 i 1 1 e , 1 9 8 0 ) ,  V 0 1
Ⅲ , 1 8 - 1 ~ 3 .
D e s i g n  s t u d i e s  o f  M i r r o r ・ G r a t i n 曾  S y s t e m s
S t o r a g e  R i n g  s o u r c e  a t  t h e  p h o t o n  F a c t o r y ,
N U C I . 1 n s t r u m .  M e t h . 2 0 8 , 2 1 5 - 2 2 2  ( 1 9 8 3 )
L i n e  s h a p e s  D e t e r m i n e d  f r o m  p h o t o n  c o u n t i n 目
M e a s u r e m e n t s
F r e q u e n c y  s c a n n l n g  L a s e r  s p e c t r o s c o p y ,
C o n f .  D i g . 1 3 t h  c o n g r . 1 C O  ( s a p p o r o , 1 9 8 4 ) ,  P P . 2 4 8 - 2 4 9 .
T h i c k n e s s  M o n i t o r i n g  o f  u l t r a 、 T h i n  F i l m s  o f  M u l t i 、 L a y e r e d  c o a t i n g s  f o r
V U V  M i r r o r s  b y  E 1 1 i p s o m e t r y ,
C o n f .  D i g . 1 3 t h  c o n g r . 1 C O  ( s a p p o , 0 , 1 9 8 4 ) ,  P P . 6 2 6 - 6 2 7 .
D e s l g n  o f  v u v  M o n o c h r o m a t o r  s y s t e m s ,
P r o c .  U S ・ J a p a n  w o r k s h o p  o n  T o k a m a k  D i a g n o s t i c s  b y  x - R a y ,
V u v  a n d  o p t i c a l  R a d i a t i o n  ( N a g o y a , 1 9 8 4 ) ,  P P . 5 5 - 6 0 .
f o r  u s e  w l t h
P e r f o r m a n c e  o f  t h e  6 V O P E  i n  t h e  s p e c t r 0 宮 r a p h  M o d e ,
P h o t o n  F a c t o r y  A c t i v i t y  R e p o r t  1 9 8 3 / 8 4 ,  P . Ⅵ 一 1 3 0  a 9 8 4 ) .
a E e c t r o n
I n
A New constant Deviation Monochromator for Angle Resolved photo-
emlsslon specrtroscopy,
Jpn. J. APPI. phys.34,293-298 (1985).
Time、Resolved observation of vuv Radlation
Plasmas,
J. spectrosc. SOC. Jpn.34,366-370 (1985).
A High Resolving power of 6VOPE in spectrograph Mode,
Photon Factory Activity Report # 3, P.Ⅵ一145 a985).
6.65-m off-plane Eag]e spectrograph/Monochromator at photon Factory,
NUCI.1nstrum. Meth. A246,290-293 (1986).
A IO Meter Grazing lncidence Monochromator for High Resolution soft
X-Ray spectroscopy at photon Factory,
NUCI.1nstrum. Meth. A246,310-313 (198の.
A High、Resolution vuv spectroscoplc FaC11北y at the photon Factory,
APPI. opt.25,837-847 (198田.
from Laser・produced
Coincidence spectra of Threshold photoelectrons and lons near the C Σ,
State of NI,
J. phys. B 19,1075-1080 (198の.
7
Fabrication and Evaluation of MO、si Multilayer Mirrors for soft x・Rays,
Proc. SPIE 688,99-1034986).
VUV/soft、X、Ray spectroscoplc FaC11itles at the synchrotron Radlatlon
Laboratorles ln Japan,
Photochem. and photobi010宮y 44,245-264 (198の.
Reflectance Measurements of soft x-Ray Multilayer Mlrrors and of Thln
Films for optical constant Evaluatlon,
Photon Factory Activity Report # 4,231 (198田.
Absorption Bands of Molecular oxygen ln the Reglon of looo-1250A,
Photon Facto,y Act加ity Rep0此#4,259 (1986).
8A u t o i o n i z a t i o n  i n  t h e  3 P π  D ' Π 。 ( υ =  6 )  s t a t e  o f  H 2
P h o t o n  F a c t o r y  A c t " 北 y  R e p o r t  # 4 , 2 6 1  ( 1 9 8 6 ) .
U s e  o f  a  L a s e r 、 p r o d u c e d  p l a s m a  a s  a  v u v  c o n t i n u u m  s o u r c e  f o r  p h o t o ・
e l e c t r i c  s c a n n i n g  M e a s u r e m e n t s  o f  A b s o r p t l o n  s p e c t r a ,
A b s t " . 8 t h  l n t ' 1  C o n f .  V U V  R a d .  p h y s . ( L u n d , 1 9 8 の ,  V 0 1 . 1 ,  P P . 2 9 9 - 3 0 1 .
T h e  l S 2  1 S 。 、 1 S n p  l p ゜  s e r i e s  o f  t h e  H e l i u m  s p e c t r u m ,
P h o t o n  F a c t o , y  A c t ル 北 y  R e p 0 此 # 4 , 2 6 0  ( 1 9 8 6 ) ;
A b s t " . 8 t h  l n t ' 1  C o n f .  V U V  R a d .  p h y s . ( L u n d , 1 9 8 の ,  V 0 1 . 1 ,  P P 、  5 1 - 5 3 ;
P h y s i c a  s c r i p t a  3 6 , 8 8 - 9 2  ( 1 9 8 7 ) .
A  L a s e r 、 p r o d u c e d 、 p l a s m a  v u v  c o n t i n u u m  s o u r c e  f o r  u s e  w l t h  c o n v e n ・
t i o n a l  M o n o c h r o m a t o r s ,
P h y s i c a  s c r i p t a  3 5 , 4 8 3 - 4 釘 ( 1 9 8 7 ) .
O p t i c a l  c o n s t a n t s  o f  H i g h l y  R e n e c t i v e  M a t e r i a l s f o r  s o f t  x ・ R a y  M u l t i l a y e r
1 、 1 i r r o r s ,
P h o t o n  F a c t o r y  A c t i v i t y  R e p o r t  #  5 , 2 7 フ ( 1 9 8 7 ) .
t h e
P h o t o e l e c t r i c  A b s o r p t i o n  M e a s u r e m e n t s
I n
M o d e  o f  t h e  6 V O P E  F a c i l i t y  a n d  l t s  A p p l i c a t i o n
R e g l o n ,
P h o t o n  F a c t o r y  A c t i " i t y  R e p o r t  #  5 , 3 0 6  ( 1 9 8 7 ) .
A b s o r p t i o n  s p e c t r u m  o f  t h e  N e o n  A t o m  i n
R e g l o n ,
P h o t o n  F a c t o r y  A c t 加 i t y  R e p o r t  #  5 , 3 0 7  ( 1 9 8 7 ) .
H i g h - R e s o ] u t i o n  M e a s u r e m e n t s  o f  p h o t o a b s o r p t l o n
C a r b o n  M o n o x ] d e ,
P h o t o n  F a c t o , y  A c t i " i t y  R e p 0 此 #  5 , 3 0 8  ( 1 9 8 7 ) .
H i g h  R e s o l u t i o n  A b s o r p t i o n  s p e c t r a  o f  H 2 0  a n d  D 2 0  l n  t h e  v u v  R e g l o n ,
P h o t o n  F a c t o , y  A c t 釦 i t y  R e p 0 此 #  5 , 3 0 9 0 9 8 7 ) .
f o r
L i n e a r  s t a t e  o f  H 2 0  F o u n d  f r o m  a  v u v  A b s o r p t i o n  B a n d ,
J .  p h y s .  B  2 1 ,  L 1 2 1 、 L 1 2 3  ( 1 9 8 8 ) .
F o c a l  p l a n e  s c a n n l n g
t o  K r y p t o n i n  t h e  v u v
t h e  v a c u u m ・ u l t r a Ⅵ o l e t
C o e f f l c l e n t s
Modern Developments in vuv spectroscoplc lnstrumentatlon,
Physica sc"pta 37,673-681 (1988).
Current Research Activities in the Field of Multilayers for soft x・Rays ln
Japan,
Rev. phys. APPI.23,1711-1726 (1988).
High、Resolution Absorptlon spectrum of Ne 11n the Re曾10n of 565-595A,
J. opt. SOC. Am. B 5,2006-2014 (1988).
Overview of Japanese Multilayer Research,
Proc. SPIE 984,124-132 (1988).
Optimum Design Method of Mutilayer Elements,
Proc. SPIE 984,160-165 (1988).
Multilayer Reflection Filters for soft x・Rays,
Proc. SPIE 984,228-231 (1988).
Optical constants of superthin Gold Films for soft x・Rays,
Photon Factory ActNity Report # 6,235 (1988).
9
Re、Examination of soft x、Ray Reflectance of Multilayer Mlrrors After
Irradiation of sR,
Photon Factory Act加ity Report # 6,236 (1988).
Hi宮h-Reso]ution Absorptlon spectrum of calclum
Edges,
Photon Facto"y Act"ity Report # 6,263 (1988).
Absorption cross sectlon of Krypton Atom
Threshold Region,
Photon Facto,y Acti"ity Rep0此# 6,264 a988).
A characterization system of the soft x・Rey and vuv optlcal Elements
at the photon Factory,





H 喰 h 、 R e s o l u t i o n  v u v  A b s o r p t i o n  s p e c t r o s c o p y  w l t h  t h e  6 V O P E  F a c i l i t y ,
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